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Due  to  the  action  of  the  udcroorganlsiBS  in  the  rojien  of  sheep,  cattle 
and  goats,  the  rmtritiv©  requirements  of  tl^se  animals  differ  considerably 
from  the  non-mminants  or  sii^le  3t<%iach  animals «  In  addition  to  the  action 
of  the  Ddcroorganisras  in  the  digestion  of  fiberous  feedstoffs,  they  can  also 
synthesisse  certain  vitamins,  alter  natijral  feedstuff  proteins  and  ^mithesise 
proteins  frcsn  non-protein  nitrogen  coapounds* 


For  a  number  of  years  e^>erim©nts  have  shown  that  larea  and  other  non- 
protein  nitix)gen  containing  compounds  can  be  used  to  replace  a  portion  of  the 
protein  in  diets  for  ruminants,  with  varying  degrees  of  success*  From  the 
practical  feeding  angle  these  ejqjerimental  observations  can  result  in  consider® 
able  profit  to  the  livestock  producer* 

The  supply  of  conventional  protein  concentrates  has  often  been  inadequate 
in  recent  years  and  high  in  cost  and  with  the  increasing  livestock  production 
combined  id.th  better  feeding  practices  by  the  farmer,  this  situation  would 
appear  to  become  worse  rather  than  improve  in  the  future.  Even  daring  ti^s 
of  adequate  protein  stq)p3y  these  concentrates  must,  in  general,  be  purchased 
by  the  livestock  producer  and  protein  is  usually  the  most  expensive  single 
ingredient  in  the  diet*  Theoretically,  urea  can  be  produced  in  unlimited 
quantities  and  at  a  cost  well  below  that  for  liie  same  protein  equivalent 
from  conventional  protein  feeds  tuffs* 

A  large  amount  of  experimental  work  has  been  done  in  studying  the  tise  of 
urea  in  diets  for  sheep  and  cattle,  however,  little  work  has  been  conducted 
with  milk  goats*  to*  J.  T*  Reid  (J*  Dairy  Sci*,  Sept*  1903,  Vol*  36,  No*  9, 
pp*  900-996)  has  recently  reviewed  the  extensive  literature  and  has  drawn  the 
following  conclusions s 

(1)  From  the  data  considered  as  a  whole  (lambs  and  young  cattle)  urea 
Is  somewhat  inferior  to  conventional  protein  supplements  as  a  source  of 
nitrogen  for  growth* 

(2)  Urea  has  not  been  a  consistently  effective  substitute  for  protein 
in  tha  diets  of  fattening  lambs*  Se®e  data  indicate  that  up  to  20$  of  the 
diets  containing  12$  protein  equivalent  be  satisfactoiily  supplied  by  urea, 
but  the  feeding  of  urea  at  levels  providing  more  than  20$  of  the  nitrogen  or 
idien  used  in  diets  coat^ning  mere  than  12$  protein  equivalent  has  resulted 

in  rather  po<sr  utilization  of  the  urea* 
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(3)  There  is  some  e-vidence  that  a  level  of  1^  ttrea  in  concentrate  diets 
for  fattening  calves  may  be  sufficiently  tii5)alatable  to  reduce  feed  intake. 

(k)  Urea  has  been  found  to  be  a  satisfactory  substitute  for  about  one- 
third  of  the  nitrogen  in  diets  for  pregnant  and  lactating  ewes. 

(5)  The  results  of  a  large  nunber  of  long-time  experiments  with  an 
appreciable  number  of  dairy  cattle  have  indicated  that  urea  is  a  satisfactozy 
replacement  for  conventional  protein  (fed  at  levels  up  to  of  the  required 
nitrogen)  froai  the  stanK^int  of  milk  yield  and  the  maintenance  of  body  weight* 
When  used  at  levels  up  to  27%  of  the  required  nitrogen,  no  abnormal  effects 
have  been  found  in  reproductive  behavior,  composition  of  the  milk  or  general 
health.  From  a  practical  standpoint  urea  may  safely  cospose  up  to  3%  of 
the  concentrate  portion  of  the  diet  or  up  to  1^  of  the  total  diet  for 
lactating  dairy  cattle. 

Theoretically,  urea  should  produce  similar  results  when  used  in  diets 
for  milk  goats,  however,  practical  feeding  tests  were  necessary  to  determine 
the  value  of  urea  as  a  partial  protein  replacement  in  diets  for  groididi, 
gestation  and  lactation  of  milk  goats.  As  palatability  has  been  a  problem 
at  times  when  using  urea  diets  for  the  feeding  of  calves,  it  was  thought  that 
this  might  be  an  acute  problem  with  goats  due  to  the  fact  that  they  are 
generally  quite  choosy  in  their  eating  habits.  On  the  other  hand,  it  was 
possible  that  urea  might  prove  more  useful  for  the  growth  of  kids  than  for 
lambs  because  of  the  slower  growth  rate  of  kids  and  the  much  lower  protein 
requirement  for  hair  growth  over  that  for  wool  production.  To  answer  some  of 
the  questions  regarding  the  usefulness  of  urea  in  tte  feeding  of  milk  goats 
the  following  ezqperiments  were  set  up  at  the  Agricultural  Research  Center, 
BeltsvlUe,  Maryland, 


Growth  Ehperimsnt 


On  November  5^  1953,  2k  head  of  growing  To^enburg  doe  kids  were  divided 
into  two  lots.  The  division  being  made  on  the  basis  of  weight,  previous  gain 
and  genetic  background.  During  the  course  of  the  experiment  the  two  lots 
were  handled  in  an  identical  manner  except  that  one  group  received  a  concen¬ 
trate  mixture  containing  urea  while  the  other  group  received  a  concentrate 
mixture  containing  linseed  oil  meal.  The  composition  of  the  two  concentrate 
diets  is  given  as  follows: 


Control  Diet  -  I65S  Protein 


Ground  yellow  com 
Ground  barley 
Wheat  bran 
Blackstrap  molasses 
Linseed  oil  meal 
Iodised  salt 
Bonemeal 


30  « 

19  »* 
10  « 

20  « 
0.75  " 

0.25 


20  percent 


Eb^rlnental  Diet  -  16$  Protein  Equivalent 


Ground  yellow  com 

37.8  percent 

Ground  barley 

30.0  “ 

Wheat  bran 

19.0  « 

Blackstrap  molasses 

10.0  « 

Urea  (feeding  grade) 

2.2  « 

Iodised  salt 

0.75  " 

Bonemeal 

0.25  " 

As  urea  contcdns  no  energy,  the  com  vas  increased  to  offset  the  loss 
of  energy  supplied  by  the  linseed  oil  meal  in  the  control  diet*  Both  of  the 
nixtures  ^sere  pelleted  using  a 

On  Noveid>8r  ^  all  aniraals  received  1/2  pound  of  concentrate,  1  pound  of 
idfalfa  hay,  and  2  pounds  of  orchard  grass  hay  per  day.  The  alfalfa  hay 
contained  15*05$  crude  protein  and  the  grass  hay  6.6S^*  On  November  9  the 
concentrate  was  increased  to  3/k  i)ound  per  day,  and  on  Noveaher  16,  l/2  pound 
of  com  silage  was  added  to  the  daily  diet.  The  concentrate  was  increased 
to  1  pound  per  day  on  Deoessber  1  but  was  cut  back  to  3/h  pound  on  February  6. 
All  aniraals  had  access  to  pasture  frooi  April  15  on.  No  other  change  was 
srade  in  the  diets  until  June  1  when  the  feeding  of  hay  and  silage  was 
discontinued  and  the  only  roughage  available  being  pasture.  The  weight 
record  of  the  growing  kids  from  November  1953  to  July  29>  195iis  ^sen 
the  expeilnent  was  discontinued  is  given  below: 


Weight  Record  of  Growing  Doe  Kids  (pounds)  Control  Group  (Linseed  Oil 
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Gestation  and  Lactation  Experiment 

On  Novenfoer  18,  1953,  30  head  of  mature  and  yearling  Toggenburg  does 
were  divided  into  2  groups  on  the  basis  of  former  milk  production,  or  nriLlk 
production  of  their  dams,  age  and  length  of  gestation  period.  The  data  used 
for  the  division  of  the  animals  is  given  as  follows? 

Group  1  -  Does 


Number 

Age 

Previous  Milk 
Production 

Production 
in  Days 

Length  of  Gestation 
Period 

5D 

5  yrs* 

802.8 

189.0 

li9  days 

36D 

5  yrs. 

857.0 

150.0 

ii8  »» 

5QD 

5  yrs. 

979.3 

188.5 

53  « 

li8F 

3  yrs. 

1*65.5 

161.0 

ii8  " 

ii6F 

3  yrs. 

8l6.1i 

179.0 

53  « 

25F 

3  yrs. 

870.6 

201.0 

Not  bred 

269 

3  yrs. 

660.3 

201.5 

U9  days 

39A 

8  p*s. 

1289.5 

20S.S 

15  “ 

llir"  "W  TBIT”  “IF 


Yearling  Does 


Number 

Age 

Dam 

Dam's  Production 

Length  of  Gestation 
Period 

39G 

2  yrs. 

18e 

656.6 

31  days 

12G 

£  yrs. 

3SD 

909.7 

56  " 

1;3G 

2  yrs. 

32C 

171.2 

35  " 

2l;G 

2  yrs. 

27B 

71*6.6 

31*  " 

19G 

2  yrs. 

li3D 

612.7 

31  " 

28g 

f  yrs. 

23D 

907.8 

Not  bred 

31G 

2  yrs* 

50D 

979.3 

—733 - 

Not  bred 

The  ccnposite  for  milk  production  of  the  mature  does  and  of  the  dams  of  ti» 
yearling  does  was  782  pounds.  The  composite  for  gestation  time  was  h2  days 
and  3  animals  not  bred. 


Group  2  -  Does 


Number 

Age 

Previous  Milk 
Production 

Production  in 
Days 

Length  of  Gestatic® 
Period 

2^ 

5  yrs* 

1317*3 

188.5 

18 

WD 

5  yrs* 

612*7 

183.5 

52 

3SD 

$  yrs* 

909.7 

187.5 

55 

8F 

3  yrs. 

1*26.5 

181.0 

56 

37F 

3  yrs* 

818*1; 

198.0 

56 

36F 

3  yrs* 

6o8,e 

195.5 

Not  bred 

33E 

1;  yrs* 

1216.0 

187.5 

53 

78 

^  yrs* 

1080*1 

ll*l*.5 

n 

U.1 

871* 

183 

1^3 

Yearling  Does 

Nmniber 

Age 

Dam 

Dam’s  Production  Length  of  Gestation 

Period 

IIG 

2  yrs* 

3SD 

909.7 

53 

38G 

2  yrs* 

18E 

656.6 

56 

6G 

2  yrs* 

22D 

599.6 

53 

lOG 

2  yrs* 

3l*D 

1*51.2 

52 

9G 

2  yrs* 

5iiD 

813.3 

15 

29G 

2  yrs* 

5D 

802*8 

Not  bred 

20G 

2  yrs* 

li3D 

612.7 

Not  bred 

692 

1*6 

The  conposlte  for  nrfiv  production  of  the  nature  does  and  of  the  dans 
of  the  yearling  does  was  789  pounds*  The  composite  for  gestation  time  was 
Ui  days  with  3  minals  not  bred* 
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Grofup  1  received  the  control  diet  or  concentrate  containing 
linseed  oil  meal  idiile  group  2  received  the  diet  containing  urea. 

The  concentrate  adxtures  were  the  same  as  described  under  the  growth 
eaqperiment.  The  basic  diet  per  doe  was  1  pound  of  concentrate, 
ij  pounds  alfalfa  hay,  2  pounds  of  orchard  grass  hay,  and  1  pound 
of  com  silage  per  day,  until  February  lU,  19^Uj  when  the  concentrate 
was  increased  to  ij^  pounds  per  day.  Further  increases  in  the 
feeding  of  the  concentrate  in  allowance  for  milk  production  was 
made  on  the  following  basis;  0,25  pounds  of  additional  concentrate 
was  allowed  each  doe  for  every  pound  of  milk  produced  in  excess 
of  U  pounds  per  d^.  All  animals  had  access  to  pasture  from 
April  on.  The  only  other  change  in  the  feeding  schedule  was  made 
on  June  1,  195h9  when  the  feeding  of  silage  was  discontinued.  At 
kidding  time  the  kids  were  removed  from  the  does  and  each  doe  milked 
for  a  period  of  120  days. 

The  weight  record  of  the  does  frcan  November  20,  1953  until 
June  li,  19^  is  given  as  follows? 


-3 


Control  Diet  (Linseed  Oil  Meal).  Weight  in  pounds 


Doe 

11-20-53 

12-18-53 

l-l5-51i 

2-12-5h 

3-12.5ii 

l*-9-51* 

5*7-51* 

64*-51* 

5D 

136 

Ho 

H7 

I6l 

137 

138 

138 

Ho 

39A 

128 

128 

137 

H7 

153 

H5 

136 

123 

25F 

106 

107 

n2 

in 

n7 

ns 

128 

131* 

36D 

115 

117 

12li 

Ho 

130 

132 

126 

128 

it6F 

90 

77 

80 

85 

88 

91 

92 

100 

269 

80 

86 

9h 

n8 

92 

92 

87 

95 

31G 

83 

82 

81 

81 

85 

87 

92 

97 

ii8F 

87 

90 

101 

n5 

100 

102 

96 

99 

28G 

87 

88 

87 

102 

n2 

IH 

135 

n2 

19G 

95 

101 

107 

n5 

128 

n9 

102 

1Q5 

106 

107 

n6 

126 

107 

109 

106 

120 

12G 

77 

77 

79 

85 

75 

78 

77 

85 

2UG 

85 

92 

101 

113 

98 

99 

96 

102 

39G 

71 

68 

70 

76 

81 

83 

99 

81 

1j3G 

80 

78 

81 

79 

76 

79 

80 

90 

Ay.Weight 

95a 

95*9 

loia 

no.3 

105.3 

105.7 

106.0 

107.1* 

E:xperineixtal  Diet 

(Urea) 

35D 

li;0 

HO 

H8 

159 

126 

129 

125 

125 

78 

115 

no 

n9 

135 

H3 

n9 

101* 

n6 

25& 

111 

108 

113 

121 

13li 

137 

126 

130 

33E 

118 

120 

130 

H6 

n9 

n7 

n5 

131 

IIG 

102 

106 

n3 

335 

lOii 

106 

106 

n3 

36F 

85 

73 

73 

77 

72 

73 

73 

75 

37F 

lOii 

no 

n9 

H3 

109 

109 

88 

103 

6G 

75 

76 

81 

97 

71* 

71* 

83 

89 

8F 

loU 

no 

n5 

Ho 

101 

100 

103 

106 

l43D 

102 

103 

106 

IH 

103 

lOi* 

99 

100 

38g 

77 

76 

82 

87 

77 

78 

76 

81 

29G 

95 

95 

96 

100 

102 

101* 

n6 

121 

100 

120 

120 

128 

H5 

135 

Discontinued 

200 

93 

89 

91 

97 

98 

91* 

106 

212 

90 

83 

85 

87 

97 

102 

96 

91 

98 

At,  Weight 

101.6 

lOl.h 

106.7 

n9.5 

106.6 

103.2 

100.8 

107.1 

ELeren  does  on  the  control  diet  kidded  and  12  does  on  erperimntal  diet* 
The  IdLdddng  record  for  the  two  groups  is  as  foUowst 

Control  Diet  (Linseed  Oil  Meal) 


Doe  lfcai)er 

lidding 

date 

RoBber 
of  kids 

Sex  and  weights 

Total  weight 

12Q 

2-18 

1 

D-  6.0 

6.0 

269 

2-lI( 

2 

B-6.6  and  D«7*5 

Ilia 

50D 

2-20 

2 

D-7*l  and  D-6*0 

13.1 

U8F 

2-22 

2 

B-5.5  and  D-3.5 

9.0 

5D 

2-26 

2 

B-8.3  and  B-8.0 

16.3 

36D 

2-28 

2 

B-8.1  and  D-6.0 

lli.l 

2UQ 

3-10 

2 

B-7*0  and  D*5*7 

12.7 

190 

3-Ui 

2 

B-6.6  and  D-5*5 

12.1 

39A 

3-30 

1 

B-8.0 

8.0 

280 

5-9 

2 

B-5.5  end  D-li.li 

9Ji 

390 

5-X5 

2 

D-5.0  and  D-U.8 

9.8 

Total 

20 

12U«6  pounds 

Average  weight  of  Idds 

6.2  pounds 

Srperiaental  Diet  (Urea) 

8F 

2-lli 

2 

B-8.2  and  D-6.3 

lli.5 

3SD 

2-15 

2  &  1  dead  B-U*8  and  D-5«7 

10.5 

37F 

2-16 

3 

B-6.6,  D-6.5  &  D-5*2 

18a 

380 

2-16 

1 

B-7.6 

7*6 

33E 

2-19 

2 

B-9.2  and  D-5.3 

lii^ 

100 

2-20 

1 

B-9.9 

9.9 

no 

2-20 

2 

D-6.8  and  D-5.0 

11.8 

60 

2-20 

2 

B-6.2  and  D-6.5 

12.7 

1*3D 

2-2li 

1 

D-7*0 

7.0 

90 

U-2 

1 

B-6.9 

6.9 

78 

U-5 

3 

B-8.0,  B-7.1  and  D-6.5 

21.6 

25D 

It-18 

1 

B-9.7 

9.7 

Total 

21  live  kids 

1U5.0  pounds 

A^rage  weight  of  kids  6*9  pounds 


Each  doe  vlth  the  eocceptlon  of  lOG  from  tiie  experimental  group,  which 
failed  to  ccoie  into  milk  production,  was  milked  for  a  total  of  120  daors* 

At  the  end  of  120  dcQrs  milking  was  dLseontiziued  and  the  doe  remortred  from  the 
experiment*  Each  doe  was  milked  twice  daily  and  a  record  of  the  milk  yield 
in  pounds  was  obtained*  A  milk  sample  was  taken  for  fat  analysis  at  the  end 
of  the  first  flye  days  of  production  and  saoples  were  regularly  taken  from 
that  time  on  at  the  middle  of  each  production  month* 

The  milk  and  butterfat  production  record  for  the  two  groups  of  does  is 
given  as  follows: 


Ctmtrol  (hroup  (Linseed  Oil  Meal) 


Doe 

Kidding 

date 

Total  mk 
Production 
(lbs.) 

Av*  Daily  Milk 
Production 
(lbs.) 

Total  Fat 
Production 
(lbs.) 

h%  f*cj«.3/ 

Production 

(lbs.) 

12G 

2-18 

329.3 

2.7li 

8.60 

260.7 

269 

2-19 

689.9 

5.75 

25.87 

661,.0 

5c© 

2-20 

920.5 

7.67 

27.70 

783.8 

U8F 

2-22 

596.2 

U.97 

15.80 

ii75.S 

5D 

2-26 

601.6 

5.01 

a.53 

563.6 

36D 

2-28 

619.7 

54.6 

21.05 

563.6 

2U0 

3-10 

579.3 

1.83 

16.58 

ii80.5 

190 

3-11, 

567.2 

!t.73 

16.39 

ti80.2 

39A 

3-30 

2^20.1 

3.50 

16.31 

2|12.7 

28g 

S-9 

280.3 

2.3lt 

8.21, 

235.7 

39G 

5-lS 

223.7 

1.86 

6.65 

189.2 

Total  milk  production  •  5>827*8  pounds 
Average  milk  production/doe  ■  529*6  pounds 
Total  fat  production  ■  185*22  pou^ 

Average  fat  productlon/doe  •  16*814  pounds 
Total  h%  F*C*M*  production  «  5>109*5  pounds 
Average  \x%  F*C*H*  prodnetion/doe  ■  i46i;*5  pounds 

1/  fat  corrected  milk  according  to  the  Qaines-Davldson  formula 

(FCH  «0*i{N  4-  15F,  where  H  •  weight  of  milk  and  F  the  vei^t  of  fat)* 


Experimental  Group  (Urea) 


Doe 

Kidding 

date 

Total  Milk 
Production 
(lbs.) 

Av*  Daily 

Milk  Production 
(lbs*) 

Total  Fat 
Production 
(Iba.) 

k%  F*  C*  M* 
Production 
(lbs.) 

8F 

2-lii 

S31i.l 

i*j45 

17.08 

I469.8 

35D 

2-15 

780.1» 

6*00 

a.87 

6I4O.2 

37D 

2.16 

792  a 

6*10 

29.11 

753.7 

38g 

2-16 

353.6 

2.95 

10.142 

297.7 

33E 

2-19 

1210.3 

10*09 

37.68 

IOI49.3 

no 

2-20 

586.2 

1**88 

16.72 

I485.3 

6G 

2-20 

ll(9.1» 

1.21* 

3.9I4 

118.9 

l^D 

2-21* 

230.Ji 

1.92 

8.37 

217.7 

9G 

U-2 

521.8 

1*.35 

8.39 

33U.6 

78 

U-5 

1067.1 

8*89 

22.16 

759.2 

25D 

1*-18 

1232.1» 

10*27 

35.23 

IO21.I4 

Total  Bdlk  production  «  7,li57*8  pounds 

Average  Brilk  prodncti on/doe  •  673*0  pounds 
Total  fat  production  ■  210*97  pounds 
Average  fat  production/doe  •  19«l3  pounds 
Total  1;$  F*  C*  H*  production  •  6,lU7«3  pounds 
Average  k%  F.  C*  M*  production/dOe  ■  5^*9  pounds 


-12- 


Stumnary 

Urea  has  been  used  to  supply  36  percent  of  toe  protein  equiTalent  in 
the  concentrate  diet  for  growth,  gestation  and  lactation  of  jadlk  goats  with 
conparable  results  to  that  obtained  with  the  use  of  linseed  oil  meal  to 
supply  the  same  protein  equivalent.  In  none  of  toe  tests  did  the  urea  contain¬ 
ing  diet  prove  inferior  to  toe  diet  containing  linseed  oil  meal*  Palatability 
was  not  a  problem  in  any  of  the  tests,  i^e.,  in  all  cases  the  animals  consuo^d 
the  urea  containing  concentrate  as  readily  as  they  did  the  concentrate  con¬ 
taining  linseed  oil  meal.  Although  every  atteii5)t  was  made  to  equalize  the 
does  selected  for  the  lac1;ation  test,  the  factors  affecting  milk  production 
in  addition  to  nutrition  are  so  conqjlex  that  the  increased  milk  production 
of  the  group  receiving  the  urea  diet  should  not  be  interpreted  that  urea  is 
superior  to  linseed  oil  meal  for  milk  production,  however,  the  resifLts  of 
this  test  do  indicate  that  urea  can  be  used  in  diets  for  lactating  does  with 
very  satisfactory  resulto* 

In  the  feeding  trials  described  2*2  pounds  of  urea  plus  17.8  pounds 
of  yellow  com  replaced  20  pounds  of  linseed  oil  meal  in  the  concentrate 
mixture.  The  econony  of  feeding  urea  would  depend  on  the  relative  costs 
of  the  three  ingredients.  Using  the  price  figures  of  feed  delivered  at 
the  Agricultural  Research  Center,  the  urea  plus  com  for  each  ton  of  concen¬ 
trate,  cost  W*80  as  cQr!5)ared  to  fl8.20  for  the  linseed  oil  meal. 

In  practical  feeding  work  the  following  facts  should  be  taken  into 
consideration  before  one  attempts  to  feed  urea: 

(1)  Urea  is  toxic  to  animals  in  large  quantities.  It  should  not 
coBprise  more  than  1  percent  of  the  total  diet  or  more  than  3  percent  of  the 
concentrate  mixtare.  Urea  must  be  well  mixed  with  the  other  consli-tuents  of 
the  diet  to  prevent  the  animals  from  consuming  excessive  amoxmts. 

(2)  Urea  contains  no  energy  while  conventional  protein  supplements 
are  good  sources  of  energy.  This  fact  needs  to  be  taken  into  consideration 
when  balancing  diets* 

(3)  Urea  should  only  be  considered  as  a  replacen^nt  for  expensive 
protein  supplements  and  its  use  should  result  in  reducing  feed  costs. 
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